Dynamics of endogenous CRISPR -Cas systems on the flow of horizontally transmitted
genetic materials between neurotoxigenic and non -neurotoxigenic Clostridium strains.
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Abstract . T
The botulinum neurotoxin (bont) genes are horizontally distributed Major Flndlngs

across multiple species of Clostridium. While recombination has
occurred across bont genes and gene clusters, the primary serotypes
have significantly diverged from each other over time. Comprised of a

T Use of predicted extrachromosomal contigs in addition to verified plasmid and
phage sequences revealed the potential for endogenous CRISPR-Cas
systems to play a major role in the selection and rejection of foreign DNA

Cas nuclease system and CRISPR spacer arrays, CRISPR-Cas between Group | C. botulinum strains.

systems (CCS) enable sequence specific targeting of invading foreign t Type Ib and Type Il CRISPR-Cas systems are prevalent throughout group |
plasmid/phage-borne DNA via protospacer complementation. CCS C. botulinum, a significant number may have the capacity to use Cas systems
represent a restrictive barrier to the horizontal movement of DNA and existing spacers, lack adaptative immunity due to the frequent absence of
across individual bacteria. We identified spacer-protospacer matches cas 1/2.

between select closed CRISPR/Cas+ Group | C. botulinum and T Spacers with the highest number of matches consistently targeted
' protospacers situated in structural phage proteins, replicative machinery and

neighboring C sporogenes strains and plasmid/phage to further adjacent promoter and terminator regions. (Figure 1 Cluster 4, Table 1)

explore how endogenous CCS restrict and regulate the horizontal £ While lacking cas8, and not expected to form a functional Cascade complex,
gene transfer across Clostridium. strain CDC_69094 had the most complete cas gene set amongst the 19

strains encoding Al & B5 toxins present in the dataset, potentially suggesting
M ethOdS/ReSU ItS a lack of CRISPR-Cas system functionality in these groups of strains.
Additionally, the predicted EC content of A1/B5 botulinum strains are frequent

matches to spacers in the CRISPR IB & IB/IlIIB genomes. Similarly many
unigue hits to protospacers present in predicted C. botulinum EC were
targeted by C. sporogenes RF5, indicating resistance to uptake of C.
botulinum plasmids, some predicted to be toxigenic. (Clusters 2, 5)

Discussion

These results, while preliminary, suggest that when present, the

CRISPR arrays in C. botulinum strains, target the protospacers of closely

related Clostridium species and strains at a far greater frequency than could be
iInferred from the Refseq data due to the limited number of closed genomes;

~52 C. botulinum genomes as of 12/2020. In keeping with previous publications,
we observed numerous protospacer matches present in the large Group | C.
botulinum conjugal plasmids, a known vehicle for the trafficking of botulinum
neurotoxins (7). Universally targeted assemblies by all seven strains were mostly
large (200 kbp+), often toxicogenic, group | plasmids such as NC 010418.1
(PCLK). Plasmids and phage associated with several other genera of bacteria
iIncluding Enterococcus, Paenibacillus and Bacillus were also frequently targeted.
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